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Narrative:

The project proponent proposes to construct a 46 lot residential development, This development is
known as “The Village At Institute Road” and consists of 46 single family homes serviced by public
water and sewer and difveway as shown conceptual on the Definitive Plans. The development also
includes construction of three 26’ wide paved roadways as shown on the plans, The proposed
drainage system will consists of catch basing and drain manholes along the proposed roadways and
directed fo a forebay and infiltration basin,

The itemized repont that follows will document design compliance with the Massachusetts

Storimmwater Management Standards 1-10.
Z/i/

! Peter M. Lavoie

Date




Mussachusetts Stornwater Report Checklist

Stornuwater Report

A Stormwater Report must be submitted with the permit application to document compliance
with the Stormwater Management Standards. The Stormwater Report must be organized info
sections that correspond to the categories listed in the Checklist (e.g., Project Type, LID
Practices, Standard 1 etc.}. As noted in the Checklist, the Stormwater Report must contain the
engineering computations and supporting information set forth in Volume 3 of the Massachusetts
Stormwater Handbook, The Stormwater Report must be prepared by a Registered Professional
Engineer (RPE) licensed in the Commonwealth,

The Stormwater Report must include;

Applicant/Project Name

Project Address

Name of Firm and Registered Professional Engineer that prepared the Report

Long-Term Pollution Prevention Plan required by Standards 4-6

Construction Petiod Pollution Prevention and Erosion and Sedimentation Control Plan

required by Standard 8!

Operation and Maintenance Plan required by Standard 9

o The Stormwater Checklist completed and stamped by a Registered Professional Engineer
(attached) that certifies that the Stormwater Report contains all required submittals,?

¢ 6 o e @

In addition to all plans and supporting information, the Stormwater Report must include a brief
narrative describing stormwater management practices, including environmentally sensitive site
design and TID techniques, along with a diagram depicting runoff through the proposed BMP
treatment train, Plans are required fo show existing and proposed conditions, identify all wetland
resource areas, NRCS soil types, critical areas, Land Uses with Higher Potential Pollutant Loads
(LUHPPL), and any areas on the sife where infiltration rate is greater than 2.4 inches per hour,
The Plans shall identify the drainage areas for both existing and plOpOSGd conditions at a scale
that enables verification of supporting calculations.

As noted in the Checklist, the Stormwater Management Report shall document compliance with
each of the Stormwater Management Standards as provided in the Massachusetts Stormwater
Handbook. The soils evaluation and calculations shall be done vsing the methodologies set forth
in Volume 3 of the Massachusetts Stormwater Handbook.

To ensure that the Stormwater Report is complete, applicants are required to fill in the
Stormwater Report Checklist by checking the box to indicate that the specified information has
been included in the Stormwater Report. If any of the information specified in the checklist has

! For some complex projects, it may not be possible to include the Construction Period Eroston and Sedimentation
Control Plan in the Stormywater Report. In that event, the issuing authority has the discretion to issue an Order of
Conditions that approves the project and includes a condition requiring the proponent to submit the Construction
Period Erosion and Sedimentation Control Plan before commenclng any land disturbance activity on the site.

2 The Stormwater Report may also inchude the Illicit Discharge Compliance Statement required by Standard 10, If
not included in the Stormwater Repott, the IfHeit Discharge Compliance Statement must be submitéed prior to the
discharge of stormwater runoff o the post-construction best management practices,
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Massachusetts Stornwater Report Checklist

nat been submitted, the applicant must provide an explanation. The completed Stormwater
Report Checklist and Certification must be submitted with the Stormwatet Repott.

Stormwater Checklist and Certification

The following checklist is intended to serve as a guide for applicants as to the elements that
ordinarily need to be addressed in a complete Stormwater Report. The checklist is also intended
to provide conservation commissions and other reviewing authorities with a summary of the
components necessary to comprise a comprehensive Stormwater Report that addresses the ten
Stormwater Standards.  Note: Because stormwater requirements vary from project to project, it
is possible that a complete Stormwater Repoit may not include information on some of the
subjects specified in the Checklist. Ifit is determined that a specific item does not apply to the
project under review, please note that the item is not applicable (N.A.) and provide the reasons
for that determination.

A complete checklist must include the Certification set forth below signed by the Registered
Professional Engineer who prepared the Stormwater Report.

I have reviewed the Stormwater Report, including the soil evaluation, computations,
Long-term Pollution Prevention Plan, the Construction Period Erosion and Sedimentation
Control Plan (if included), the Long-term Post-Construction Operation and Maintenance
Plan, the Illicit Discharge Compliance Statement (if included) and the plans showing the
stormwater management systeim, and have determined that they have been prepared in
accordance with the requirements of the Stormwater Management Standards as further
elaborated by the Massachusetls Stormwater Handbook. 1have also detertnined that the
information presented in the Stormwater Checklist is accurate and that the information
presented in the Stormwater Report accurately reflects conditions at the site as of the date
of this permit application.
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Massachuseifs Storimwater Report Checklist

Project Type: Is the application for new development, redevelopment, or a mix of new and
redevelopment?

0
-
"

X New Development
Redevelopment
Mix of New Development and Redevelopment

LID Measures: Stormwater Standards require LID measures to be considered. Document what
environmentally sensitive design and LID Techniques were considered during the planning and
design of the project:

ooooo

CcLogo0goCco

CO

X No disturbance to any Wetland Resource Areas

Site Design Practices (e.g. clustered development, reduced frontage setbacks)
Reduced Impervious Area (Redevelopment Only)

Minimizing disturbance to existing trees and shrubs

LID Site Design Credit Requested:

a Credit 1
a Credit 2
0 Credit 3

X Use of “country drainage” versus curb and gutter conveyance and pipe
Bioretention Cells (includes Rain Gardens)

Constructed Stormwatet Wetlands (includes Gravel Wetlands designs)
Treebox Filter

Water Quality Swale

Girass Channel '

Green Roof

X Other _Roof rechayeg

Ten

Siandaid N New:Uliirea

s s

X No new untreated discharges
X Outlets have been designed so there is no erosion or scour to wetlands and waters of the

Commonwealth

X Supporting calculations specified in Volume 3 of the Massachusetts Stormwater Handbook

included,

Standard 2 waiver requested because the project is located in land subject to coastal storm
flowage and stormwater discharge is to a wetland subject to coastal flooding.

O X Evaluation provided to determine whether off-site flooding increases during the 100-year

24-hout storm

0 X Calculations provided to show that post-development peak discharge rates do not exceed

pre-development rates for the 2-year and 10-year 24-hour storms. If evaluation shows that
off-site flooding increases during the 100-year 24-hour storm, calculations are also provided
to show that post-development peak discharge rates do not exceed pre-development rates for
the 100-year 24-hour storm,
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Muassachuselts Stormwater Report Checklist

L1 X Soil Analysis provided,

8 X Required Recharge Volume calculation provided

0 Required Recharge volume reduced through use of the LID site Design Credits.

O Sizing the infiltration, BMPs is based on the following method: Circle the method used,
Static Simple Dynamic Dynamic Field®

L X Runoff from all impervious areas at the site discharging to the infiltration BMP.

L1 Runoff from all impervious areas at the site is nof discharging to the infiltration BMP and

calculations are provided showing that the drainage area contributing runoff to the infiltration
BMPs is sufficient to generate the required recharge volume.
0 X Recharge BMPs have been sized to infiltrate the Required Recharge Volume.
{1 Recharge BMPs have been sized to infiltrate the Required Recharge Volume only to the
maximum extent practicable for the foHowing reason:
O Site is comprised solely of C and D soils and/or bedrock at the land surface
0 M.G.L. c. 21K sites pursuant to 310 CMR 40.0000
d Solid Waste Landfill pursuant to 310 CMR 19,000
LI Project is otherwise subject to Stormwater Management Standards only to the maximum
extent practicable.
0 X Calculations showing that the infiliration BMPs will drain in 72 hours are provided,
Q Property includes a MLG.L, ¢. 21E site or a solid waste landfill and a mounding analysis is
included.
O The infiltration BMP is used to attenuate peak flows during storms greater than or equal to
the 10-year 24-hour storm and separation to seasonal high groundwater is less than 4 feet and
a mounding analysis is provided.
O X Documentation is provided showing that infiltration BMPs do not adversely impact nearby
wetland resousce areas.

SEAndard:
The Long-Term Poliution Prevention Plan {ypically includes the following:

e (Good housekeeping practices;
Provisions for storing materials and waste products inside or under cover;
Vehicle washing controls;
Requirements for routine inspections and maintenance of stormwater BMPs;
Spill prevention and response plans;
Provisions for maintenance of lawns, gardens, and other landscaped areas;
Requirements for storage and use of fertilizers, herbicides, and pesticides;
Pet waste management provisions;
Provisions for operation and management of septic systems;
Provisions for solid waste management;
Snow disposal and plowing plans relative to Wetland Resource Areas;

e & ¢ @ ¢ © o © & o

% 80% TSS removal is required prior to discharge to infiltration BMP if Dynamic Field method is vsed.
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Massachusetts Stormwater Repart Checlilist

oo

Winter Road Salt and/or Sand Use and Storage restrictions;
Street sweeping schedules; '
o Provisions for prevention of illicit discharges to the stormwater management
system,
o Documentation that Stormwater BMPs ate designed to provide for shutdown and
containment in the event of a spill or discharges to or near critical areas ot from
LUHPPL; |
e Training for staff or personnel involved with implementing Long-Term Pollution
Prevention Plan,
o Tist of Emergency contacts for implementing Long-Term Pollution Prevention
Plan.
X A Long-Tetm Pollution Prevention Plan is attached to Stormwater Repott and is included
as an attachment to the Wetlands Notice of Intent.
X Treatment BMPs subject to the 44% TSS removal pretreatment requirement and the one
inch rule for calculating the water quality volume are included, and dischatge:
1 is within the Zone II or Interim Wellhead Protection Area
@  isnear or to other critical areas
O iswithin soils with a rapid infiltration rate (greater than 2.4 inches per hour)
O involves runoff fiom land uses with higher potential pollutant loads.
The Required Water Quality Volume is reduced through use of the LID site Design Credits.
Caleulations documenting that the {reatment train meets the 80% TSS removal requirement
and, if applicable, the 44% TSS removal pretreatment requirement, are provided.

O X The BMP is sized (and calculations provided) based on:

oo g »o

O

0 X The %" or 1” Water Quality Volume ox
(1  The equivalent flow rate associated with the Water Quality Volume and
documentation is provided showing that the BMP treats the required water quality
volume.
The applicant proposes to use proprietary BMPs, and documentation supporting use of
proprietary BMP and proposed TSS removal rate is provided. This documentation may be in
the form of the propristy BMP checklist found in Volume 2, Chapter 4 of the Massachusetts
Stormwater Handbook and submitting copies of the TARP Report, STEP Report, and/ot
other third party studies verifying performance of the proprietary BMPs.
A TMDL exists that indicates a need to reduce pollutants other than T'SS and documentation
showing that the BMPs selected ave consistent with the TMDL is provided,

X The NPDES Multi-Sector General Permit covers the land use and the Stormwater
Pollution Prevention Plan (SWPPP) has been included with the Stormwater Report.

¥ The NPDES Multi-Sector General Permit covers the land use and the SWPPP will be
submitted prior to the discharge of stormwater to the post-construction stormwater BMPs,
The NPDES Multi-Sector General Permit does nof cover the land use.

LUHPPLSs are located at the site and industry specific source control and poltution prevention
measures have been proposed to teduce or eliminate the exposure of LUHPPLSs to rain, snow,
snow melt and runoff, and been included in the long term Pollution Prevention Plan.

All exposure has been eliminated
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Massachusetts Stormwater Report Checklist

QO All exposure has nof been eliminated and all BMPs selected are on MassDEP LUHPPL list.

O The LUHPPL has the potential to generate runoff with moderate to higher concentrations of
oil and grease (e.g. all parking lots with >1000 vehicle trips per day) and the treatment train
includes an ofl grit separator, a filtering bioretention area, a sand filter or equivalent,

16T CHeT Avend
O The discharge is neat or fo a critical area and the treatment train includes only BMPs that
MassDEP has approved for stormwater discharges to o1 near that particular class of critical

area.
O Critical areas and BMPs are identified in the Stormwater Report.

Standard:

i

O X The project is subject to the Stormwater Management Standards only to the maximum
Extent Practicable as a:

(d Limited Project

O Small Residential Projects:
5-9 single family houses or 5-9 units in a multi-family development provided
there is no discharge that may potentially affect a critical area.

@ 2-4 single family houses or 2-4 units in a mulfi-family development with a
discharge to a crifical area

{0 Marina and/or boatyard provided the hull painting, service and mainfenance areas
are protected from exposute to rain, snow, snow melt and runoff

0 Bike Path and/or Foot Path

B Redevelopment Project

& Redevelopment portion of mix of new and redevelopment,

O Certain standards are not fully met (Standard No. 1, 8, 9, and 10 must always be fully met)
and an explanation of why these standards are not met is contained in the Stormwater Report.

O The project involves redevelopment and a description of all measures that have been taken to
improve existing conditions is provided in the Stormwater Report. The redevelopment
checklist found in Volume 2 Chapter 3 of the Massachusetts Stormwater Handbook may be
used to document that the proposed stormwater management system (a) complies with
Standards 2, 3 and the pretreatment and structural BMP requirements of Standards 4-6 to the
maximum extent practicable and (b) improves existing conditions.
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Massachuselis Stormwater Report Checklist

A Construction Period Pollution Prevention and Erosion and Sedimentation Control Plan must
include the following information:

o Narrative;

Construction Period Operation and Maintenance Plan;

Names of Persons or Entity Responsible for Plan Compliance;
Constiuction Period Pollution Prevention Measures;

Erosion and Sedimentation Control Plan Drawings;

Detail drawings and specifications for erosion control BMPs, including sizing
calculations;

Vegetation Planning;

Site Development Plan;

Construction Sequencing Plan;

Sequencing of Erosion and Sedimentation Controls;

Opetation and Maintenance of Erosion and Sedimentation Controls;
Inspection Schedule;

Maintenance Schedule;

Inspection and Maintenance Log Form.

O o C 0

CC O C o000

0 X A Construction Period Pollution Prevention and Frosion and Sedimentation Control Plan

0o

containing the information set forth above has been included in the Stormwater Repott.

The project is highly complex and information is included in the Stormwater Report that
explains why it is not possible to submit the Construction Period Pollution Prevention and
Erosion and Sedimentation Control Plan with the application, A Construction Period
Pollution Prevention and Erosion and Sedimentation Control has rnof been included in the
Stormwater Report but will be submitted before land disturbance begins.

The project is nof covered by a NPDES Construction General Permit,

The project is covered by a NPDES Construction General Permit and a copy of the SWPPP is
in the Stormwater Repott.

0 X The project is covered by a NPDES Construction General Permit but no SWPPP been

submitted. The SWPPP will be submitted BEFORE land disturbance begins.

e

X The Post Construction Operation and Maintenance Plan is included in the Stormwater
Report and includes the following information:

Name of the stormwater management system owners;

Patty responsible for operation and maintenance;

Schedule for implementation of routine and non-routine maintenance tasks;
Plan showing the location of all stormwater BMPs maintenance access areas;
Description and delineation of public safety features;

Estimated operation and maintenance budget; and

Operation and Maintenance Log Form.

0000 Cooi
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Massachuselts Stormwater Report Checklist

{1 The responsible party is #10f the owner of the parcel where the BMP is located and the
Stormwater Report includes the following submissions:

0 A copy of the legal instrument (deed, homeowner’s association, utility frust or
other legal entity) that establishes the terms of and legal responsibility for the
operation and maintenance of the project site stormwater BMPs;

00 A plan and easement deed that allows site access for the legal entity to operate
and maintain BMP functions.

8 X The Long-Term Pollution Prevention Plan includes measures to prevent illicit

discharges;
O X Anlllicit Discharge Compliance Statement is attached,;
(' NO Illicit Discharge Compliance Statement is attached but will be submitted prior fo the

discharge of any stormwater to post-construction BMPs.

Storamwater Report 8



Standard 1: No new stormwaler conveyances (e.g. outfalls) may discharge untreated storniwater
directly to or cause erosion in wetlands or waters of the Commonwealth,

Proposed — All road drainage is being collected and treated at the proposed basin, The new outfall
discharges, treated stormwater in compliance with Standards 4 through 6.

Evaluated at a 100-year 24-hour storm event, the peak velocity of any the new outfall is non-erosive
to proposed receiving surface,

Standard 2: Storatwater management systems shall be designed so that the post-development peak
discliarge rates do nof exceed pre-development peak discharge rates. This Standard may be waived
JSor discharges to land subject to coastal storm flowage as defined in 310 CMR 10.04.

To meet Standard 2, the post-development peak discharge rate must be equal to or less than pre-
development rates to prevent storin damage and dowastreain flooding from the 2-year and the 10-year
24-hour sform events.

Peak discharge rates were calculated and evaluated at four locations for this project. The point of
evaluation is shown on the accompanying drainage plans designated as “IP#1{vernal pool),
1P#2(Property Line - West), IP#3 Wetlands Northwest corner) and IP#4(Westboro Road - Noith)
“respectively for the pre-development conditions and post-development conditions.

In summary of the detailed calculations attached, the peak discharge rates in cubic feet per second
(cfs) Please refer to the Existing & Proposed Conditions Table.

Standard 3: Loss of annnal recharge to ground water shall be eliminated or minimized through the
use of environmentally sensitive site design, low impact development teclniques, stornwater best
management practices, and good operation and maintenance. At a piinimum, the annual reclarge
Jront the post- development site shall approximalte the annual recharge from pre-development
conditions based on soll type. This standard is met when the stormwater management system Is
designed to infilfrate the required reclarge volume as determined in accordance with the
Muassachusetls Stormwater Handbook.

Hydrologic Group Volume to Recharge x Total Impervious Area

0.60 inches of runoff
.25 inches of runoff
0,35 inches of runoff
0.10 inches of runoff

(wli-=Heolh=

Soils underlying the site are defined as hydrologic group “A” * (*USDA/NRCS Soil Survey
of Middlesex County). From soil testing and soil texture performed in field the soil
classification is B.



The required volume of recharge for post-development conditions is calculated as follows;

Total impervious area =1,811,296 5.£(0.35 inches/12 inches) = 52,829 ¢.f.

The volume of recharge provided for post-development conditions is as follows;

BMP utilized — Infiltration Basins
Recharge Basin 1
Bottom of basin elevation 474,00
Overflow elevation 481.00
Total storage/recharge height 7.0
Total storage/recharge volume 64,442 cf
(see recharge storage table)

Total Recharge Volume Provided 64,442 cf

BMP utilized — Infiltration Basins

Recharge Basin 2
Bottom of basin elevation 470.00
Overflow elevation 475.00

Total storage/recharge height 5.0
Total storage/recharge volume 38,325 cf
(see recharge storage tablo)

Total Recharge Yolumne Provided 38325 ¢f

Soils

[t oA ncd

Field investigations of the soils reveal the following soil profiled for the basins:
See Soil logs,

Standard 4: Stormwater management systems shall be designed to remove 80% of the average
annual post-constrirction load of Total Suspended Solids (TSS). This standard is met when!

a)  Suitable practices for source control and pollntion prevention are identified in a
long-term pollution prevention plan, and thereafter are implemented and
maintained;

b)  Structural stormwater best management practices are sized to capture the required
water quality volume as defermined in gccordance with the Massachusells
Stormwater Handbook; and

¢} Pretreatment is provided in accordance with the Massachusetls Stormwater
Hundbook,



The required Water Quality Volume, the runoff volume requiring 80% TSS removal, is calculated as
follows:

Refer to the TSS worksheets. Minute

Standard 4 require& the development and implementation of sultable practices for source control
and pollutlon prevention. These measures must be identified in a long-term pollution prevention

plait,

Water Quality Volume 1P:

Total Impervious Area = 24,004 s.f. x (0.083 i} = 1,992 cf (provided 2,000 s.£)

The long-term pollution prevention plan is incorporated into the Operation and Maintenance Plan
required by Standard 9,

Standard 5 For land uses with higher potential pollutant loads, source control and pollution
prevention shall be implemented in accordance with the Massachusetts Stornmvater Handbook fo
eliminate or reduce the discharge of stormwater runoff from such land uses to the maximunt
extent practicable.

The proposed project is not a use with higher potential pollutant loads,

Standard 6: Stormwater discharges within the Zone II or Interim Wellliead Protection Avea of a
public water supply and storamwater discharges near or to any other critical area require the nse of
the specific source control and pollution prevention measures and the specific structural
storpwater best management practices determined by the Depariment to be suttable for managing
discharges to such areas, as provided in the Mussachuset(s Stornsvater Handbook,

The subject property does discharge storm water within the Zone Il or Interim Wellhead Protection
Area of a public water supply or to any other critical area. Protreatment has been added to treat runoff
prior to discharge into the proposed infiltration basins

Standard 7: A redevelopment project Is vequired to meet the following Stormwater Management
Standards only to the maximum extent practicable:

It is not a redevelopment project.

Standard 8: A plan to control construction-related impacts, including erosion, sedimentation, and
other pollutant sources during construction and land disturbance activities (construction period
erosion, sedimentation, and pollution prevention plan) shall be developed and implemented,

During land disturbance and construction activities, profect proponents must itmplement controls
that prevent erosion, control sediment movement, and siabilize exposed solls to prevent polintants
[fromt nwoving offsite or entering wetlands or waters. Land disturbance activitles Include demolition,
consfruction, clearing, excavation, grading, filling, and reconstriction,

Standard 8, cont’d.



Owner/Applicant: D&F Afonso Builders Corp.

189 Main Street
Milford MA 01757

Construction Period Pollution Prevention Measures

1.
2.
3.

SR

Inventory materials to be present on site during construction.

Train employees and subcontractors in prevention and clean up procedures.

All materials stored on site will be stored in their appropriate containers and if possible

under a roof or covered.

Follow manufacturer’s recommendation for disposal of used containers.

Store only enough product on site to do the job,

On site equipment, fueling and maintenance measures:

a.  Inspect on-site vehicles and equipment daily for leaks,

b.  Conduet all vehicle and equipment maintenance and refueling in front of building,

away from storm drains.

Perform major repairs and maintenance off site.

Use drip pans, drip cloths or absorbent pads when replacing spent fuels.

Collect spent fuels and remove from site, per Local and State regulations.

Maintain a clean construction entrance where truck traffic is frequent to reduce soil

compaction constant sweeping is required and limit tracking of sediment into

streets, sweeping street when silt is observed on stieet.

Stock pife materials, and maintain Erosion Control around the materials where it can

easily be accessed. Maintain easy access to clean up materials to include brooms, mops,

rags gloves, goggles, sand, sawdust, plastic and metal trash containers,

Clean up spills,

a.  Never hose down “dirty” pavement or impermeable surfaces where fluids have
spilled. Use dry clean up methods (sawdust, cat litter and/or rags and absorbent
pads),

b.  Sweep up dry materials immediately. Never wash them away or bury them,

¢.  Clean up spills on dirt areas by digging up and properly disposing of contaminated
soil in a certified container and notify a certified hauler for removal,

d.  Report significant spills to the Fire Department.

It is the responsibility of the site supeuntendent or employees designated by the

Applicant to inspect erosion control and repair as needed, also to inspect all on site

vehicles for Jeaks and check all containets on site that may contain hazardous materials

daily,

mo e

Erosion and Sedimentation Control Plan:

1.

See Erosion Control Plans,

Site Development Plans;

1.

See Grading Plans.

Construction Plans

L,

Construction Sequencing Plan

a.  Record Order of Conditions - The site superintendent shall be aware of all the
Conditions contained within the Order including inspection schedules,

b, Install DEP File # Sign,

c.  Prior to any work on the site including tree/brush cleaving, the approved limit of
clearing as well as the location of the proposed erosion control devices (such as silt



fence/straw bales, etc.) must be staked on the ground under the direction of a
Massachusetts registered Professional Land Surveyor,
d.  Install silt fence/mulch sock at locations
e.  Strip off top and subsoil. Stockpile material to be reused away from the wetland,
remove excess material from the site. Install and maintain erosion control barrier
around stockpile.
f. Rough grade site, maintaining a temporary low area/sediment trap away from the
wetland,
g Construct drainage outfalls and stilling basin, Stabilize side slopes with loam, seed
and mulch,
h.  Install underground utilities; protect all open drainage structures with
erosion/siltation control devices.
i Install binder course of bituminous asphalt.
j- Install wearing course of asphalt, and striping (where required),
k. Maintain all erosion control devices until site is stabilized and a Certificate of
Compliance is issued by the Conservation Commission.
1. The Contractor shall be responsible to schedule any required inspections of histher
work.
2. Construction Waste Management Plan
a.  Dumpster for trash and bulk waste collection shall be provided separately for
construetion.
b, Recycle materials whenever possible (paper, plaster cardboard, metal cans),
Separate containers for material are recommended.
Segregate and provide containers for disposal options for waste,
Do not bury waste and debris on site,
¢.  Certified haulers will be hired to remove the dumpster container waste as needed.
Recycling products will also be removed off site weekly.
f. The sewer system is only for disposal of human waste, and substances permitted
for disposal in the site sewer permit with the Town DPW.,

a0

Operation and Maintenance of Erosion and Sedimentation Controls

The operation and maintenance of sedimentation contro] shall be the responsibility of the
contractor. The inspection and maintenatice of the stormwater component shall be performed
as noted below, The contractor shall have erosion control in place at all times, The contractor,
based on future weather reports, shall prepare and inspect all erosion control devices; cleaning,
repairing and upgrading is a priority so that the devices perform as per design. Inspect the site
during rain events. Don’t stay away from the site, At a minimum there should be inspection to
assure the devices are not clogged or plugged, or that devices have not been destroyed or
damaged during the rain event. After a storm event inspection is required to clean and repair
any damage components, Immediate repair is required.

Inspection and Maintenance Schedules

1.  Inspection must be conducted at least once every 7 days and within 24 hours of the end of
a storm event 0.5 inches or greater,

2. Inspection frequency can be reduced to once a month if;
a.  Thesite is temporarily stabilized,
b, Runoffis unlikely due to winter conditions, when site is covered with snow or ice.

3. Inspections must be conducted by qualified personnel, “qualified personnel” means a
person knowledgeable in the principles and practice of erosion and sediment controls and
who possess the skills to assess the conditions and take measures to maintain and ensure
proper operation, aiso to conclude if the erosion control methods selected are effective.




For each inspection, the inspection report must include: (See attached inspection and
maintenance log)

The inspection date.

Naines, titles of personnel making the inspection.

Weather information for the period since the last inspection.

Weather information at the time of the inspection,

Locations of discharges of sediment from the site, if any.

Locations of BMP’s that need to be maintained.

Locations where additional BMP’s may be required.

Corrective action required or any changes to the SWPPP that may be necessary.

FEmhe fe o



5. The owner, or their representative, such as the contractor, shall inspect the following in-
place work;

Inspection Schedule:

Erosion Control Weekly
Catch Basins & Drop Inlets Weekly
Temporaty Sedimentation Traps/Basins Weekly
Street & Parking Area Sweeping Daily

Please Note: Special inspections shall also be made after a significant rainfall event.

Maintenance Schedule

Erosion Control Devices ailure Immediately

Catch Basins Sump i/4 full of sediment
Temporary Sedimentation Traps/Basins As needed

Street Sweeping : 14 days minimum and prior to any

significant rain svent.
Please Note: Special maintenance shall also be made after a significant rainfall event.

M. Inspection and Maintenance Log Form. (Log Form Follows)




W2658

WEEKLY
Inspection and Maintenance Log  FOR: w2658
AFTER CONSTRUCTION & After 0.5” Rain

Components Date

Forebay Area Basin#1&2
— twice a year

Comments during insp.

Note cortective measures
petformed & Date

Stormeeptor prior to Basin#l
~twice a year

Comments during insp.

Note corrective measures
performed & date

Catch Basins
—~ twice a year

Comments during insp.

Note corrective measutes
performed & date

Basin#1 outlet
~ twice a year

Comments during insp.

Note corrective measures
performed & date

Inverts at Headwalls
— twice a year

Comments during insp.

Note cotrective measutes
performed & date

Inspector Title Date

Address Tel#

1




W2658

WEEKLY
Inspection and Maintenance Log ~ FOR: w2658
AFTER CONSTRUCTION & After 0.5” Rain

Components

Date

Notify Cons, Comm, Issues
effecting Resource Areas

Comments during insp.

Note corrective measutes
performed & date

Illicit Drainage
Discharge —

Comments during insp.

Note corrective measures
performed & date

Access to basin area
—twice a year

Comments duting insp.

Note coirective measures
performed & date

Any Spill ¥Fuel, Chemieal-
-as-needed

Comments during insp.

Note corrective measures
performed & date

Infiltration Basin#1&2
~-Once a year

Comments during insp.

Note corrective measutes
performed & date

Crush Stone Aprons at outlets
~Twice a year and replenish stone as needed

Comments during insp.

Note corrective measures
performed & date

Inspector Title Date

L




W-2658

WEEKLY
Inspection and Maintenance Log ~ FOR: W2658

DURING CONSTRUCTION & After 0.5” Rain

Components Date

Krosion Control — Weekly

Comments during insp.

Note corrective measures
performed & Date

On Site Pavement
Sweeping ~ as Needed

Comments during insp.

Note corrective measures
performed & date

Catch Basin with Silt
Sack & Haybales — Momnthly

Comments during insp.

Note corrective measures
performed & date

Temporary Basin Institute Road Area
as Needed

Comments during insp.

Note corrective measures
petrformed & date

Temporary Basin Areas
as Needed

Comments during insp.

Note corrective measures
performed & date

Inspector Title Date

Address Tel#




W-2658

WEEKLY
Inspection and Maintenance Log ~ FOR: W2658

DURING CONSTRUCTION & After 0.5” Rain

Conponents

Date

Notify Cons, Comin. Issues
effecting Resource Areas

Comments during insp.

Note corrective measures
performed & date

Silt of Public
Streets — Daily

Comments duting insp.

Note corrective measures
performed & date

Stockpile Materials
Ring with Haybales — Weekly

Comments during insp.

Note corrective measures
performed & date

Any Spill Fuel, Chemical-
Daily

Comments during insp.

Note corrective measures
performed & date

Temporary Ground
Cover Area — Wecekly

Comments during insp.

Note corrective measures
performed & date

Temporary Stone at
Access Drive as Needed

Comments during insp,

Note corrective measures
performed & date

Tnspector Title Date




Standard 9: A Long —Term Operation and Maintenance (O&M) Plan shall be developed and
implemented to ensure that stormwater managenment systems function as designed.

The following shall serve as the (O&M) Plan required by Standard 9, as well as the Long Term
Pollution Prevention Plan required by Standard 4.

A. Names of Persons or Entity Responsible for Plan Compliance;

Owner/Applicant: Town of Grafton

Good housekeeping practices

Maintain site, landscaping and vegetation,

Sweep and pick up litter on pavements and grounds.

Deliveries shall be monitored by owners or representative to ensure that if any spillage
ocours, it shall be contained and cleaned up immediately.

Maintain pavement and curbing in good repair.

B.

1.
2.
3.

4,

Requirements for routine inspections and maintenatice of stotimwater BMPs

L.

2.

Plans: The stormywater Operation and Maintenance Plan shall consist of ali Plans,
documents and all Tocal state and federal approvals as required for the subjsct property.
Record Keeping:

a.

Maintain a log of all operation and maintenance activities for at least three years
following construction, including inspections, repairs, replacement and disposal
(for disposal, the log shall indicate the type of material and the disposal location),
Make this log available to MassDEP and the Conservation Commission upoti
request; and

Allow MassDEP and the Conservation Commission to inspect each BMP to
determine whethet the responsible party is implementing the Operation and
Maintenance Plan.

Descriptions and Designs: The Best Management Practices (BMP) incorporated into the
design include the following;

.

Street Sweeping — Stipulated within the Construction Period Polfution Prevention
Plan, the Long Term Pollution Prevention Plan, and the Operation and
Maintenance Plan. As the amount of TSS removal is discretionaty, no credit was
taken within the calculations for this BMP.

Deep sump catch basins with hoods installed to promote TSS Removal of solids
and control floatable pollutants, This BMP has a design rate of 25% TSS Removal.
Forebay TSS Removal of solids and control floatable pollutants This BMP has a
design rate of 25% TSS Removal,

Infiltration basin to provide the required recharge as well as provide an additional
80% TSS Removal. Refer to TSS Removal Worksheet in Standard 4 for treatment
train,

BMP Maintenance: After construction it is the responsibility of the owner to perform
maintenance, The cleaning of the components of the stormyvater management system
shall generally be as follows:

a.

b,

Roadway& Parking Areas: The owner shall keep the roadway swept with a
mechanical sweeper semi-annually at a minimum.,
Catch Basins: Shall be cleaned by excavating, pumping or vacuuming, The
sediment shall be disposed of off-site by the Owner. Inspect quarterly, remove silt
when ¥ full,

Tnfiltration Basins: Inspect twice per year and after every major event for the
first few months. Clean sediment out of isolator row in basins 2 times per year.



d.  Settling Basins & Forebay: Mow basins at least twice per year. Clean sediment out
of basins 2 times per year.
5. Access Provisions: All of the components of the storm water system will be accessible
by the Owner

Spill prevention and response plans

Inventory materials to be present on site during construction.

Train employees and subcontractors in prevention and clean up procedures.

All materials stored on site will be stored in their appropriate containers under a roof.

Follow manufacturers recommendation for disposal of used containets.

Store only enough product on site to do the job.

On site equipment, fueling and maintenance measures:

a.  Inspect on-site vehicles and equipment daily for leaks.

b.  Conduct all vehicle and equipment maintenance and refueling in one location,
away from storm drains.

¢.  Perform major repairs and maintenance off site.

d.  Use drip pans, drip cloths or absorbent pads when replacing spent fuels.

e,  Collect spent fuels and remove from site.

7. Clean up spills,

a.  Never hose down “dirty” pavement or impermeable surfaces where fluids have
spilled. Use dry clean up methods (sawdust, cat litter and/or rags and absorbent
pads).

b, Sweep up dry materials immediately, Never wash them away or bury them,

¢.  Clean up spills on dirt areas by digging up and propetly disposing of contaminated
soil.

d.  Report significant spills to the Fire Department, Conservation Commission and
Boatd of Health.

OB

Provisions for maintenance of lawns, gardens, and other landscaped arcas
Use only organic fertilizer. Dispose of clippings outside of the 100 foot buffer zone to the
adjacent wetland,

Requirenents for storage and use of herbicides, and pesticides
The application of herbicides or pesticides will be done by professional certified contractor.

Provisions for operation and management of septic system
The system shall be inspected and maintained according to the schedule noted on the approved
Board of Health plan.

Provisions for solid waste management
1. Waste Management Plan
a.  Dumpster for trash and bulk waste collection shall be stored inside or under a roof.
b,  Recycle materials whenever possible (paper, plaster cardboard, metal cans),
Separate containess for material is recommended.
¢. Do not bury waste and debris on site.
d.  Certified haulers will be hired to remove the dumpster containet waste as needed.
Recyeling products will also be removed off site weekly.

Snow disposal and plowing plans relative to Wetland Resource Areas




Snow storage is adequate around the site for small storm events. The owner will have fo
coordinate show removal to off site location due to the developments size and location of

wetlands.

Winter Road Salt and/or Sand Use and Storage restrictions
No sand, salt, or chemicals for de-icing will be stored outside.

Strect and parking lot sweeping schedules

Sweeping, the act of cleaning pavement can be done by mechanical sweepers, vacuum sweeper
or hand sweepet. The quantity of sand s a direct correlation with the treatment of ice and snow
and the types of chemicals and spreaders that are being used on site o manage snow. If a liquid
de-icer such as calcium chioride is used as a pretreatment to new events the amount of sand is
minimized. Sweeping for this site should be done semi-annually at a minimum. Collecting the
particutate before it enters the catch basins is cheaper and more environtentally friendly than
in a catch basin mixing with oils and greases in the surface water runoff in catch basins.

Provisions for prevention of illicit discharges to the stormwater management systetn
The discharge into the stormwater system is not being violated, see attachment for iHlicit
discharges compliance.

Training the staff or personnel involved with implementing Long-Term Pollution Prevention
Plan

The owner shall develop policies and procedures for containing the illicit spilling of oils, soda,
beer, paper and litter, These wastes provide a degrading of the water quality. The placement of
signs and trash barrels with lids around the site would contribute to a clean water quality site
conditions.

Iist of Emereency contacts for implementing Long-Term Pollution Prevention Plan:
Town of Grafton




Standard 10: Al Wicit discharges to the stormwater management spstem are prohibited,

Standard 10 prohibits illicit discharges to sformpater manageimnent systeins, The stornvvater
management system is the system for conveying, treating, and infiltrating stormwaier on site,
including stornuwater best management practices and any pipes intended to transport stormwater fo
the ground water, a surfuce water, or municipal separate storin sewer systent, Hlicit discharges to
the stormwater management system are discharges that are nof enfirely comprised of stormwater,
Notwithstanding the foregoing, an lllicit discharge does not include discharges from the following
activities or facliltles: firefighting, water line flushing, landscape irvigation, un contaminated
ground water, patable water sources, foundatlon drains, air conditioning condensation, foollitg
drains, individual vesident car washing, flows from riparian habitals and wetlands, declilorinated
water from swimiming pools, water used for street washing and water used to clean residential
buildings without detergents,

Proponents of projects within Wetlands jurisdiction must demounstrate compliance with {his
requirentent by submitting fo the issuing anthority an Ilicit Discharge Compliance Staternent
verifving that no illicit discharges exist on the sife and by ncluding in the pollution prevention
plan measures to prevent illicit discharges to the storntwater management system, inclading
swastewater discharges and discharges of stormwater contaminaled by contact with process wastes,
raw materials, toxic pollutants, hazardous substances, oil, or grease. The Hiicit Discharge
Compliance Statement may be filed with the Notice of Intent, If the Ilicit Discharge Compliance
Statement has not been filed, the Final Order of Conditlons shall require the submission of an
Illicit Discharge Compliance Statement prior (o the start of construction. The Issuing aufhority
should not issue a Certificate of Compliunce until it has determined that the Illicit Discltarge
Compliance Statement has been submitted, Itas reviewed the Illicit Discharge Compliance
Statement, and has verified that there are no illicit discharges af the site,

(Iilicit Discharge Compliance Staterent Follows)



Attachment
XlHeit Discharge Compliance Statement

It is the intent of the Applicant D&F Afonso Builders Cotp.to conirol illicit disposal into the
storm drainage system, There will be no connection to the storm water system to inadvertently
direct other types of liquids, chemicals or solids into the storm drainage system. The Applicant
will also promote a clean Green Environment by mitigating spills onto pavements; oils, soda,
chemicals, pet waste, debris and litter,

Respectfully Acknogvledged,

T L g ) (A

P&F Afonso Buildéﬁ% Corp




Whitinsville Office

.3
Guerriereg, 0 Frovitne o
Phone: (508) 234-65834

Halnon, Inc. o G 4.0

ENGINEERING & LAND SURVEYING Milford Office
www,.guertiereandhalnon.com 233 West Street
Est, 1972 P.0O. Box 235

Milford, MA 01757-0235

Phone: (508) 473-6630
Fax; (508) 473-8243

W-2658
Franklin Office
VILLAGE AT INSTITUTE 55 West Central Street
PHASING NARRATIVE Franklin, MA 02038-3807
Phone (508) 528-3221
Fax (508) 528-7921

Phase [
_Installation of the force main from the existing sewer in Westboro Road to the proposed pump station.

__Construction of the sewer pump station

_ Construction of the gravity sewer from the pump station up Westboro Road and cross country to the end of
Brooke St.

_ Construction of the drainage basins

_ Installation of sewer, water and drainage along the entire length of Brooke Street,

_ Installation of sewer, water, and drainage along the entire length of Audriana Lane

__ Construct water line connection to Institute Road from Brooke Street and Audtiana.Lane

_Install base coarse of pavement along entire length of Audriana Lane up to its intersection with Brooke Stree,

_ Install base coarse of pavement along Brooke Strect from station 0+0 to 16+50, the intersection with Audriana

Lane,

Phase 2
_ Apply for lot releases lots 113, 19-34, and Jots 42-45.
_ Reconstiuct a portion of Institute Rd. per approved plan and profile. Brooke Sticet and Audriana lane to be

ytilized to detour traffic around Institute Road construction area,

Phase 3
_ Construct houses on lots released by the Planning Board,
_ Construct Brooke Street from station 16+50 to the cul-de-sac

_Install water, sewer, and drainage in Dylan Way,
__Install base course of pavement Brooke Strect form station 16+50 to the end of the cul-de-sac.

_Install base course of pavement Dylan Way from 0+0 to the end of the cul-de-sac.
_ Consttuct eross country walkway from Institute road to Dylan Way.

Phase 4
_Apply for lot releases for 14-13, and lots 35-41
_ Construet houses on lots 14-1%and Jots 35-41

Phase 5

_Install finished pavement and street monuments

_ Prepare as-built plans, as-built profiles, street layout plans, and legal descriptions.
__ File application for Ceutificate of Completion

_Request acceptance of roadways as public ways.

Cillsersiplavole\AppPata ocalMicrosoMWirdows\Temporary Internet Files\Content. OuiloakWM157RD9AW1:24-2017 Phasing Nemativedocx
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W-2658

HYDROLOGIC & HYDRAULIC REPORT
“The Village At Institute Road”, Grafton Ma
Rev. 8/25/17

SITE LOCATION & DESCRIPTION

The site is located off of Institute Road in Grafton Massachusetts. Figure 1 shows the site locus.

The project locus contains approximately 62.9 acres of land. The existing property is presently
undeveloped and consists of one lot, The site consists of mainly wooded area. The parcel has many
cart paths that run throughout it as shown on Pre-Development Drainage Map. The existing topography
slopes from southeast to northwest toward the wetland located in the northwest corner of the Iot. The
parcel also has a vernal pool located in the center of the project adjacent to Institute Road.

PROJECT DESCRIPTION

The project proponent proposes to construct a 46 lot residential development. This development is
known as “The Village At Institute Road” and consists of 46 single family homes serviced by public
water and sewer and driveway as shown conceptual on the Definitive Plans. The development also
includes construction of three 26” wide paved roadways as shown on the plans. The proposed drainage
system will consists of catch basins and drain manholes along the proposed roadways and directed to a
forebay and infiltration basin.

DESCRIPTION OF EXISTING DRAINAGE FACILITIES

In present condition the project was divided info 4 drainage areas with four interest points as shown on
the drainage map. The first interest point is an isolated wetland located at the center of the site adjacent
to Institute Road. The second interest point is the property line to the west of the project. The third
interest point is the wetland located in the northwest corner and the fourth interest point is the property
line to the north, The drainage areas are as follows:

1. Drainage Area E1 consists of woodland and a portion of Institute Road. This Drainage Area flows
from the site toward the wetland located adjacent to the Institute Road. This is a vernal pool and
isolated wetland(IP#1).

2. Drainage Area E2 consists of woodland area with gravel cart paths that run through the drainage
area, This runoff flows toward the west property line.(IP#2)

3. Drainage Area E3 consists of woodland area, existing site adjacent to the project. This drainage
area flows overland toward large wetland located in the northwest corner of the lot. (#IP3)

4. Drainage Area B4 consists of woodland area that flows overland offsite toward the north. (IP#4)

Drainage Area E5 consists of woodland area that flows overland offsite toward property line.

(IP#5)

e

6. All Drainage Areas will have roof area directed into recharge areas.
Please refer to the Pre-Development Plan.

DESCRIPTION OF PROPOSED DRAINAGE FACILITIES

In the proposed state there will be four (4) general runoff areas. They are as follows:



1. Drainage Area 1P will be collected and directed runoff into a water quality grass swale toward the
existing wetland located adjacent to Institute Road, which is also a vernal pool. This area consists
of a grass area along the back of the proposed house, portion of driveways and roofs from the
proposed houses and woodland ateas that will remain undistutbed and portion of Institution Road.
#IP1P)

2. Drainage area 2P will be direct runoff toward the west property line. This area consists of a grass
area in back yards along the new street and portion of driveways and roofs fiom the proposed
houses and portion of proposed street, (#IP2F)

3. Drainage area 3P will be collected by cateh basins in proposed roadways and directed into proposed
stormeeptor then forebay and then into proposed infiltration basin, The area will dischatge into
wetlands located in the northwest corner of project. This atea consists of a grass area, wooded area,
ditveway and portion of the new street as well as portion of existing street. (#IP3P)

4, Drainage arca 4P will be direct runoff toward Westboro Road and the arca consists of lawn area,
wooded area, driveways and roof area.

5. Drainage area 5P will be runoff generated from wooded and grass area that flows directly into the
wetlands.

6. Drainage area 6P will be runoff collected by drainage channel along portion of new street and
directed into basin#i2, This area consists of a grass area in the front yards along the new street and
portion of driveways and roofs from the proposed houses and portion of proposed street, (FHP3P).

7. Drainage atea 7P will be sunoff generated from wooded and grass area that flows directly into the
wetlands.

CALCULATION PROCEDURE

Procedures developed by the U, S, Department of Agriculture Soil Conservation Service (SCS) as
found in Technical Release 20 (TR20) were used to determine the rates and volumes of yunoff
generated by the study area. Caleulations were performed using the computer program “HydroCAD”
by Applied Microcomputer Systems, which has incorporated these SCS procedures. Pipe capacities
were determined using Manning's Equations.

Runoff Areas are shown on the attached Drainage Atea Plans, Caleulation was done for the Two (2),
Ten (10), Twenty Five (25), Fifty (50) and One Hundred-(100) Year storms. Rainfall depths used for
these storms were 3.28, 4.89, 6,22, 7.42 and 8.84 inches respectively. Calculation summarics ate
attached to this report.

SOIL MAPS

The SCS has also performed soil mapping of the South Worcester County. The soils mapping indicate
that the site is located within Hydrologic Soil Group B, See the Pre & Post Development Plans, Deep
hole tests and petc tests were done throughout the Site refer, to the Grading Plan for locations, Deep
test hole results indicate that the proposed underground basins ate located in loamy sand & gravelly
material and have a petc rate of less than 10 minutes per inch,

POLLUTANT REMOVAL
This project will incorporate facilities that will collect stormwater pollutants. Collection of pollutants

will be accomplished by:
a. Deep sump catch basins 25%



b. Stormeeplor 80%

¢ Infiltration Basins 80%

e. Grass Swale 50%
(Refer to attached worksheets)



SUMMARY REACH IP#1
(Wetlands — Vernal Pool)

Storm Event Pre-Development Post-Development
2.y1. 1.26 cfs 0.181 af 1.25 cfs 0.264af
10 yr, ' 4.86 cfs 0.544 af 4,67 cfs 0,742af
25 yr. 8,88 cfs 0.933 af 8.33 cfs 1,239 af
50 yr. 12,96 cfs 1.330 af 12.01 cfs 1.742 af
100 yr. 18.16 cfs 1.841 af 16.69 cfs 2.384 af
SUMMARY REACH IP#2
(West Property Line)
Storm Event Pre-Development Post-Development
2 yr. 2.67 ofs 0.379 af 2.02 cfs 0,255 af
10 yr. 11.34 cfs 1.142 af 6.64 cfs 0.660 af
25 yr. 20,75 ofs 1,956 af 11,29 cfs 1.069 af
50 yr. 30.28 cfs 2.788 af 15.88 cfs 1,476 af

100 yr, 4243 cfs 3.860 af 21.63 ofs 1.991 af



SUMMARY REACH IP#3
(Wetlands Notthwest Corner PArcel)

Storm Event ~ Pre-Development Post-Development
2 yt. 4,33 ofs 0.730 af 423 ¢cfs  1,1243 af
10 yr. 16.16 cfs 2.133 af 16,19 ofs 3.832 af
25 yr. 28.80 cfs 3.613 af 26.71 cfs 6.449 af
50 yr. 41.53 cfs 5.118 af 41,172 cfs  9.065 af
100 yr. 57.70 cofs 7.051 af 56.57 ofs 12.379 af

SUMMARY REACH IP#4
(North Property Line)
Storm Event Pre-Development Post-Development

2 yr. 1.92 ofs 0.292 af 1.92 cfs 0.292 af
10 yr, 7.88 cofs 1.117 af 7.66 cfs 0,820 af
25 yr. 14.32 cfs 1.915 af 13.84 cfs 1.370 af
50 yr. 20.86 cfs 2,732 af 20.01 cfs 1,925 af

100 yr. 29.19 cfs 3,785 af 27.83 cfs 2.635 af



Basin Summary Table

BASINS PROPOSED CONDITIONS

BASIN UNITS 100 YR, SO0 YR. 25 YR, 10 YR. 2 YR

1 Qin = CFS 35.54 27.54 20.93 13.90 6.22
Qout = CFS 11.05 8.45 4,98 3.60 1.32
ELEV.=FT  380.39 379.35 378.43 377.08 375.66
VOL, ST.=cf 72,625 56,915 44,354 28,066 13,641

2 Qin=CFS 22.11 16.34 11,71 7.02 2.33
Qout = CFS 12.98 9.89 6.35 4.19A 0.99
ELEV.=FT  374.66 373.74 372.90 371.77 370.61
VOL. ST.=cf 34,912 26,136 19,187 11,359 5,202



Supporting Calculations
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STAGE-STORAGE WORKSHEET

GUERRIERE & HALNDN, INC,

ENGINEERING & [AND SURVEYING

3%WESTSIREETTMTEFOFE.}JASS oi757 C
DATE:| 21112017 | Rew.8/23/¢¢| __CUENT:|D&F ]
PROJECT NUMBER:| W2658 " CALCULATED BY:
BASIN NUMBER:| Recharge CHECKED BY:
LOCATION: [GRAFTON ) '
| ] AVERAGE| VERTICAL| VOLUME | VOLUME
ELEVATION| _AREA | AREA | INTERVAL [INCREMENTAL | CUMULATIVE
(FEET) (FT) (FT9) (FT) (FT%) (FT)
4740 7184 [ais e 0
4760 9666 8425 2 16850 16850
478 12357 11012 2 22023 38873 |
480 15306 | 13832 2 27663 66536
4810 16900 16103 1 16103 82639




STAGE-STORAGE WORKSHEET
GUERRIERE & HALNON, INC.
ENGINEERING & LAND SURVEYING -
_ 333 WEST §THEET, FILFORD, MASS 01767 }
o DATE:| 2/1/2017 | fo. 8/22/17 CLIENT:|D&F
PROJECT NUMBER:| W2658 " CALCULATED BY:
BASIN NUMBER:|Recharge?2 | CHECKED BY:
LOCATION:|GRAFTON
~ |AVERAGE] VERTICAL [  VOLUME VOLUME
ELEVATION|  AREA AREA | INTERVAL | INCREMENTAL | CUMULATIVE
(FEET) (FT9 (FT%) (FT) (FT) (FT9)
369.0 | 1600 = T e 0 _
370.0 3750 1 2675
372 6400 2 12825
374 9300 . 2 1 28525
376.0 10300 9800 1 9800 38325




~ STAGE-STORAGE WORKSHEET
~GUERRIERE & HALNON, NG, _
- ENGINEERING & LAND SURVEYING -
i 333 WEST STREET, MILFORD, MASS 01767 , _:
B DA"I:E: B8f2212017 Qéy(é%/&?}/{? CLIENT: D&Fm
PROJECT NUMBER:| W2658 ’ CALCULATED BY
_E}_ASIN NUMBER: ALEIFOREBA‘_/‘_M CHE__CKED BY:
LOCATION:|GRAFTON
B _ AVERAGE VERTICAL VOLUME B VOLUME
ELEVATION . AREA AREA | INTERVAL INCREMENTAL CUM}JLATEVE
(FEET) (FT% (FT (FT) (FT") (FT
438.0 130 ,,#_ e S B 0
442 5 1105 2161




_ STAGE-STORAGE WORKSHEET
- GUERRIEHE & HALKON, IRG.
- ENGINEERING & TAND SURVEVING
[~ 333 WEST STREET, MILFORD, MASS 01767
B DATE:| 2112017 | pow. 872247 CLIENT: |D&F ]
hhhhh PROJECT NUMBER:| W2658 | ~ ~ ~ CALCULATEDBY:;
BASIN NUMBER:| Forebay CHECKED BY.
LOCATION:|GRAFTON
, AVERAGE| VERTICAL|  VOLUME VOLUME
ELEVATION| _AREA AREA | INTERVAL | INCREMENTAL | CUMULATIVE
(FEET) FT (FT*) (FT) (FT%) (FT)
483.0 1320 PEoeas = 0 B
| 484.0 2502 ot
486 2426 9813




STAGE-STORAGE WORKSHEET
- GUERRIERE & HALNCHN, INC.
ENGINEERINGETAND SURVEYING
'_f T 333 WEST STREET, MILFURD, MASS 01757 _
- DATE:| 21112017 | dov. 8423/ _CLIENT.|D&F
PROJECT NUMBER:| W2658 | " CALCULATED BY:
] BASIN NUMBER:| Forehay2 CHECKED BY: -
LOCATION:[GRAFTON |
AVERAGE] VERTICAL | — VOLUME VOLUME
ELEVATION| AREA AREA | INTERVAL | INCREMENTAL | CUMULATIVE
(FEET) (FT") (FT%) (FT) {FT% {FT°)
370.0 550 = = 0
372.0 1617 2167
373 2769 6118
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tmp#l, txt
channe] Calculator

Given Input Data:

shape «rvevinnvnen. P Trapezoidal
solving for ....ovveiiniaiain Flowrate
L e - 0.0150 ft/ft
Manning's N vvvvuinsncernrsnnrsss 0.0200
Depth .ovviiiisii i 3.0000 ft
3 ] 1 3.5000 ft
Bottom width ... .ovurivinevians 3.0000 ft
Left sTope ...vvveinvininians 3.0000 ft/ft (V/H)
Right sTope ..vcvviiviininsenninn 3.0000 ft/ftr (v/H)
computed Results:
Flowrate .uviiinicvnsasrnnscrsnnrvas 129.1966 cfs
VelOCTEY vvvnvnrinncnrnsansnnnnas 10.7664 fps
Full Flowrate ..oivsivsvsvasanesas 166.4825 cfs
FIOW Ara uiiusrnvinansanranrses 12.0000 ft2
Flow perimeter .....uavvvuirvrsaus 9.3246 ft
HydrauTic radius «vovvevensninnns 1.2869 ft
Top width c.ovvivivviare .. 5.0000 ft
N o -7 S 14.5833 ft2
Perimeter .. vvinarsranssnarsnis 10.3786 ft
Percent TUll ... v ininnivina, 85.7143 %
critical Information
critical depth (.. vvsiiiiisaans 3.3843 ft
critical sTope ...vvvacunnnesinns 0.0101 ft/ft
critical velocTity vivssvirvnnnnnn 9.2476 fps
Critical area cieuvirrsnnesanines 13.9709 ft2
critical ﬁerimeter .............. 10.1348 ft
critical hydraulic radius ....... 1.3785 ft
critical top width ............\. 5.2562 ft
specific energy .c.osvisnsinnrnsan 4.8014 ft
MINTIUIN €NEIgY vasrsrracsnnrnernn 5.0765 ft
Froude RUMDEr . evarsnninnsns 1.2252
Flow condition ... cvivaninisnnss supercritical

page 1
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Concrete Pipe Division

MATERIALS™
PRior To BASIV (A
STG 2400 Precast Concrete Stormeeptor®
(2400 U.S. Gallon Capacity)
Stormeeptor
Frame and Gover
32"@
Grade Adjusters lo I
Suit Finlshéd Grade —\ ~ g
o] ]
8" R .A‘i*— 30°G ] 5 —— Ol Orifice Oullet
o A ,

Varles e Stormeeptor ®

>L Insert
 Tnlel” | Welr 7< g
fr }

(K3 I PR \ |
/ Orifice
) 4, / Plate }
60" |, DIopTes  yop Access opening Port
Min. [ InletPipe  oyet Pipe (Ses note #2)
o5 96"{3 . :'.‘ . ,
B aVinat Plan View
L R R

Section Thru Chamber

Notes:

1. The Use Of Flexible Connection is Recommended at The Inlet and Outlet Where Applicable.
2. The Cover Should be Positioned Over The Outlet Drop Pipe and The Oil Pot.
3. The Stormeeptor System is protected by one or mote of the following U.S. Patents:

15753115, #5849181, #6068765, #6371690, #7582216, #7666303.
4, Contact a Concrete Pipe Division representative for further details not listed on this drawing. Rinket 031



UNIVERSITY OF MASSACHUSETTS Massachusatia Stormuater
AT AMHERST

Water Resources Research Center 413) 548-5532
Blatsdell House, UMass Ed‘l 3; 545-2304 FAX
310 Hicks Way www.mastep.net

Amherst, MA 01003

MASTEP Technology Review

Technology Name:  Stormceptor

Studles Reviewed.: Final NJCAT Technology Verification Stormceptor STC800 September 2004;
Coventry Unlversity Study, 1996; Technology Assessment, University of
Massachusetts, 1997; SeaTac Stormceptor Performance report 2001; SWAMP report
Ontarlo 2004; Phoenix Group Edmonton report 1995; Stormeeptor 1200 Fleld
Evaluation report 2004; Applied Hydrology Associates Denver report 2003; Rinker
Materlals Como Park St. Paul MN report 2002; VA DOT / UVA “Testing of Ultra-
Urban Stormwater Best Management Practices” report 2001,

Hydrodynamic Separator Sediment Retention Testing, Mohsenl, 2010.

Date;: September 17, 2013
Reviawer: Jerry Schoen
Rating: 2

Brlef ratlonale for ratlhg: This rating §s primarily based on the 2005 NJCAT Technology Verification study.
In general, this was a well-conducted test, which in large part followed NJDEP test guidelines for laboratory
studies, which MASTEP considers as the laboratory equivalent of TARP field protocols, Issues of concern: the
study measured suspended sediment concentration (SSC) rather than total suspended solids (TSS). Although
SSC is considered by many scientists to be the preferred method, it is at odds with Massachusetts stormwater
regulations, which are based on TSS treatment, Comparing $SC and TSS results is considered an inexact
science. The test was conducted with higher influent sediment concentrations than is preferved, but resuits
were fairly consistent across all ranges studied, The particle size distribution also appears to be slightly
higher than the target test range, There are additional field studies that in general support the results
obtained in this laboratory studies. ‘These studies do not satisfy TARP protocols, but they do not contradict
results obtained in the NJCAT study.

TARP Requlrements Not Mat*;

Measurements in TSS,

Ifluent sediment concentration is 100 - 300 mg/l: actual was 153-460,

No documentatlon of a Quality Assurance Praject Plan

Third party studies are preferred. This was conducted by Stormceptor personnel, with sample
analyses conducted by an external laboratory.

- » &

Other Gomments:
* The 2010 Mohsenl study evaluates the susceplibility of the Stormceptor to scouring, or washout of collected
sediments. Report concluded that the unit does not scour at high flows as long as sediment depth does not

excoead maintenance level.

* Criteria also based on NJDEP laboratory testing guidelines.

YWater Resources Research Center Page 1
University of Massachusetts — Amherst 9/18/2013
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Brief Stormceptor Sizing Report - Village at Institure Road

Grafton

United States of America

= e

ce=bs

EdEs

—Pue—ter La\;ok;

Guerriere and Halnon

508-473-6630

plavoie@gandhanginearing.com

Storimwater Treatmsnt Recommendation

The recommended Stormceptor Model(s) which achieve or exceed the user de
within the project are fisted in the below Sizing Summary table.

PATERALS™

&

i

Massachuselis

41312017

fined water quality objective for each site

Village at Insiiture Road

77

77

STC 2400

Provided
STC 4501 64
STC 8900 73
8TC 1200 72
S8TC 72

78
STC 4800 82
8TC 6000 82
8TC 7200 85
8TC 11000 88
STC 13000 89
STC 16000 90

StormeeptoriMAX Custom

Stormceptor Brief Sizing Report — Page 1 of 2




Stormceptore

=
YOI piu

S _
o

e e

ak.Cony. 35.54

WORGESTER WSO AP

Massachusetts
9023
58
42°16'2"N
71°62'34"W

200 20.0 1.30
60.0 20.0 1.80
150.0 20.0 2.20
400.0 20.0 2.65
2000.0 20.0 2,65

ma -
» Stormee meeptor, which uses t

Rainfall and Runoff modules.
« Design estimates listed are only representative of specific project requiremsnts based on fotal suspended solids {TSS)

removal definad by the selected PSD, and based on stable site conditions only, after construction is completed.
» For submerged applications or sites specific to spill control, please contact your focal Stormceptor representative for

_further design assistance.

For Stormeeptor Specifications and Drawings Please Visit:
http:Ilwww.lmbriumsystems.com/techn]cal-speciﬂcat[ons

Stormceptor Brief Sizing Report — Page 2 of 2




Technical Manual

3.3. Double Wall Containment

The Stormoeptor System was concsived as a pollution |dentifler to assist with identifying lllicit
discharges. The fiberglass insert has a continuous skirt that fines the concrete barrel wali for
a depth of 18 inches (457 mm) that provides double wall containment for hydrocarbons
storage. This protective bartler ensures that toxic floatables do not migrate through the

concrete wall into the surrounding soils.
4. Stormeeptor Product Line

4.1, Stormceptor Models
A summary of Stormceptor models and capacities are listed in Table 1.

Table 1. Stormceptor Models

STG 4501 470 (1,760) 86 (330) 48 (1,302)
STC 900 952 (3,600) 251 (950) 89 (2,520)
| sTG 1200 1,234 (4,870) 251 (950) 127 (3,596)
STC 1800 1,833 (6,940) 251 (950) 207 (5,861)
-»|  STC 2400 2,462 (9,320) 840 (3,180) 205 (5,805)
STC 3600 3,715 (1,406) 840 (3,180) 373 (10,562)
STG 4800 5,058 (1,950) 909 (3,440) 543 (15,376)
STG 6000 6,136 (23,230) 909 (3,440) 687 (19,453)
STC 7200 7,420 (28,000) 1,059 (4,010) 839 (23,757)
| sTG 11000 11,194 (42,370) 2,797 (10, 590) 1,086 (30,752)
STC 13000 13,348 (50,530} 2,797 (10, 590) 1,374 (38,907)
STC 16000 15,918 (60,260) 3,055 {11, 560) 1,677 (47,487)

NOTE: Storage volumes may vary slightly from reglon to region. For detailed Information, contact your

local Stormeeptar representative.

4.2, Inline Stormeceptor

The Inline Stormeeptor, Figure 1, is the standard desig
applications, The patented Stormceptor design allows t

n for most stormwater freatment
he Inline unit to maintain continuous

positive treatment of total suspended solids (TSS) year-round, regardless of flow rate. The
[nline Stormceptor is composed of a precast concrete tank with a fiberglass insert situated at
the invert of the storm sewer pipe, creating an upper chamber above the insert and a lower

chamber helow the inseit.



Technical Manual

Table 4. Sediment Depths indicating required servicing.

Requited Servic

Ry
450i 8 (200)
900 8 (200)
1200 10 (250)
1800 15 (381)
2400 12 (300)
3600 17 {(430)
4800 15 (380)
8000 18 (460)
7200 156 (381)
11000 17 (380)
13000 20 (500)
16060 17 (380)
* hased on 15% of the Stormeeptor unit's total storage

Although annual servicing is recommended, the frequency of maintenance may need to be
increased or reduced based on local condltions {L.e. if the unit Is filling up with sediment more
quickly than projected, maintenance may be required semi-annually; conversely once the site
has stabilized maintenance may only be required every two or three years).

Oil is removed through the oll inspection/cleanout port and sediment is removed through the
riser pipe. Alternatively oit could be removed from the 24 Inches (600 mim) opening if water is
removed from the lower chamber to lower the oll level below the drop pipes.

The following procedures should be taken when cleaning out Stormceptor:

Check for ol through the oll cleanout port

Remove any oll separately using a small portable pump

Decant the water from the unit to the sanitary sewer, if permitted by the local
regulating authority, or Into a separate containment tank

Remove the sludge from the bottom of the unit using the vacuum truck
Re-flll Stormceptor with water where required by the local jurisdiction

W

o >~

12.3. Submerged Stormeeptor

Careful attention should be paid to maintenance of the Submerged Stormeeptor System. In
cases where the storm draln system is submerged, there is a requirement to plug both the
Inlet and outlet pipes to economically clean out the unit.



Instifute Village, MA
Feb, 1, 2017 Rey, 6-22-17

G&H Project W-2658

Riprap Stone Sizing — Drainage Swale Quifalls

Method — ARS Rock Chutes (Slopes 2%-40%)
Reference: National Engineering Handbook, TS 14C-8

#1 ~ Rock Apron-Basin 1 outlet (HydroCAD)
Slope = 0,028 ft/ft
q (100-yr) = 10.67 cfs

Dso= 12(1.923¢qS15)%5%

Dso= 4" required
Dso= 6" provided

#2 - Rock Apron-Basin 2 outlef (HydvoCAD)

Slope = 0.011 ft/ft
q (100-yr) = 12,74 cfs

Dso= 12(1.923¢815)0-52

Dso=2" required
Dso= 6" provided



Pipe Calculations
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Job No. W-2658 2-Year 1.1 Sheet No,: Drylen
5-Year 14 Storm Freq.: 23-Year
itrs & Halno 17 Date: 9/16/2016
Suerrirs & Halaon, Inc DESIGN COMPUTATIONS FOR STORM DRAINS o R S Sa0T0
‘Whitinsville, MA 01538 50-Yeur o Compurted By: P Lavois
180-Year 2.5
g s m. = o PROPOSED STORM DRADIDATA
Stations T2 | = = |3 " - -
ks | = 2 Invert Elevati
A o p m. m m k- m con |3emn | £ .m, M i Pipe o= 0.013 # evation
& les E¥ | Z2E | = 2 £ 5 Pipe Box Culvert Full Flow Peak Flow Upper | Lawer Remarks
Arca Ml F S| F g & . Slopo | Lemgth . : ;
s = Dia W D Capacity | Velocity | Valocity End End

From To min C acres 23] (i) (/)
<h32 cb32 dmhls 7 0.6% 0.150 Q.10 ¢.0100 44830
b33 cb23 dmahlS 10 0.6% 0.250 Q.17 {0100 44850

dmhbl1s dmhl7 10 0.68 0.430 27 0.0368 448,00
h30 cb30 dmhl7 7 0,68 0.020 0.10 4.0100 441,55
€31 ¢b31 dmhl 1% 063 | 0.510 0.42 00180 441,56

drzhl7 doph 10 .68 1.090 9.79 007225 459,10
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o e
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Stapn e =60

JobNo, _ ‘W-2658 2-Year 1.1 Shest No.: 3
. S¥ear 14 Starm Freq.: 25.Year
S ioro & Hanon. Tac DESIGN COMPUTATIONS FOR STORM DRAINS Boadodly Ry s
Whitionville, MA 01585 50-Yor 24 Computed By: P Lavoie
100-Yorr 2.8
Sosioms L E . | ¢ _=| = PROPOSED STORM DRALY DATA |
g T | = & = Pipe n= 0,013 Invert Elevation
Dasinage ot 22 22|22 | oo (voaw| EE | B -
e Masholes H m 23| 2 4 3 £ M Mﬁa Menn%w Slope | Leoth Full Slow Peuk Flow dmﬁ-ﬂn Lower Remarks
From Ta T C qcoes inftr {cfs) {ia) [£] ) {8 {8)
Dl4 15 | 047 | 1540 | o7
DI¢ DB 15 [ oa7 | 1540 | oz 0,030
o) 20 | 047 | 1650 | o
DI Dz 2 | o047 | 3190 | 130 - 0.0300
o6 10 | 955 | o550 | o5z
DI DIs 10 | 055 | oss0| o032 0.0300
oIS 15 | oss | 1520 | ose
IS DISB 15 | ass | 2100 | 115 0.0300
DISB DIz 15 | ess | 200 | 15 0.0300
b 5T2 20 | 047 | 7300 | 345 0.0250
ST2 | xXCOMER| 20 | 047 | 7300 | 344 0.0200
XCDME2 | XCDMEZ] 20 | 047 | 7.300 | 344 0.0200
XCDMES | XCDMES| 70 | 047 | 7300 | 344 0.0200
XCDMES| EWB2 | 20 | 047 | 7300 | a4 0,0200

A

gl

IR ERR




Sere wRLT=E0,

Yob Na. w2655 2 ear 1.1 Sheet Mo N
. 5-Year 14 Stovem Freq., 23=Year
e & aloon. Inc DESIGN COMPUTATIONS FOR STORM DRAINS o= e e
Whitiasville, MA 01588 .w%o..ﬁo”« w.m Computed By: P Lavoie
s N g | w = . PROPOSED STORM DRATN DATA
. tations e | &L | B Exi = ; Pipe o= 0013 | Tavert Elevatian
Draiatge - ETiE% |29 oD MDY £F | L e [ Bexcave N el Flow Pesk Flow Upper | Lower Ressarks
g © = [~ via | W o) oPC | LRt | aciy | Velody | Veloiy | @D | Tame | Ead | End
Erown, To min o acres &) () ) i8] ]
cbl4 dmng 15 | 047 | 0340 | 039 2 00100 | 12 439,57
bIs g 5 090 | 000 | 009 2 0ot | 19 43967
¢mhg dmby 13 067 | 0930 | 0463 15 00260 | 182 43750
cbl6 gt 15 | oas | oss0 | om 12 00200 | 20 43600
17 dmh9 5 090 | 6,104 | 009 1z 00100 | 20 436.00
drmhi17 dmb 10 | 068 [ o0 om 12 00225 | 164 439,10
¢b18 drmhS 5 080 | 0120] ¢10 2 00300 | 30 436,00
ik dmhI0 13 | 046 | 2920 | 134 15 0.0140 | 130 : 432,90
<b19 dmh10 5 050 | 0140 | 013 12 0.0100 | 18 SIS 430,08
29 dmh10 5 050 | 0040 1 013 12 0.0700 2 |MHisEss 430,03
Sl dmhll 15 | 047 | 3210 | 039 15 00120 | 88 428,30
dmh1l dmi1z 15 | o7 | 3210 ] 100 15 00320 | 174 423.50
<b20 dmh12 5 gge | 020 [ oa1 1z 00100 | 12 41822
<ba1 dmhl2 5 09¢ | oz [ oax 12 GO0 | 19 41822
dmki2 dinh13 15 [ o047 | 328 | 111 1 00360 | 190 412,00
¢h2a dmhl3 5 090 | 0130 | &I 12 0000 | 12 406.10
23 dmh]3 5 0.90 { 0130 | 012 2 0.0100 | 19 406.10
dmb-13 | dmb-14 15 | 065 | 3650 | 166 18 0.0190 | 190 402,50
s dmhl4 5 090 { 0130 | oIz 12 Qu100 | 12 o021l 401,27
ebas duhtd 5 050 | 0130 | 012 2 00100 [ 19 Liotoslil 40127
dmhl4 dohs 17 | 065 | 2890 | 188 18 0.0190 | 166 399,24
dznh§ dm1$ 17 | 086 | s200 | 291 24 0.0220 [ 140 395.75
<26 dmhls 5 090 | 0130 | 01z 12 00100 [ 19 394.26
a7 dmhis E 052 | 0550 | 029 12 0.0100 | 12 394.26
dmhls dmhls 17 | 035 | s970 ] 323 24 00190 | 188 392.00
b8 dmbls & 085 | 1040 | o057 2 [ 390.00
dmh16 dmh17 17 | oss | sose | 379 2% 00175 | 60 358,50
dmh17 5t 17 | 055 | sovo | 579 24 00175 | 135 387.60
stl hwl 17 | oss | se90 | 3 24 00150 | 20 335.00
ol wlb [HYDRO| CAD | FIE o4 0.0200 | 42 i 372,00




DRAINAGE ANALYSIS

HydroCAD Calculations — Existing Conditions
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DRAINAGE ANALYSIS

HydroCAD Calculations — Proposed Conditions
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